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Power transmitting gear trains comprising four bevel
gears (2, 3, 5, 6) mounted between a vertical floating
driving shaft (1) and a horizontal propeller shaft (4).
The driving shaft integral with gear 2 is pivotably
mounted about its axis X, but without axial freedom, on
a rigid body 20 itself pivotably mounted about the axis
Y of gears 3 and 5, with axial freedom.

5 Claims, 2 Drawing Figures
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BEVEL GEAR POWER TRANSMITTING GEAR
TRAINS

The invention relates to bevel gear power transmit- 3
ting gear trains comprising a first bevel gear coupled to
a driving shaft, a second bevel gear coupled to a driven
shaft whose axis is perpendicular to that of the driving
shaft and meshing with the first one, a third loose bevel
gear coaxial with the second one and meshing with the
first one and a fourth loose bevel gear coaxial with the
first one and meshing with the second and the third
ones. -

It relates more particularly, among these gear trains,
to these for transmitting a relatively high power—gen-
erally between 100 and 20,000 hp—from a shaft vertical
to the horizontal shaft of an impelling propeller which
could be airborne but which is preferably seaborne, the
whole of the train considered being then advanta-
geously contained in a specially streamlined bulb in-
tended to be immersed in the water for application of
this train to the propulsion of a boat capable of reaching
high speeds. |

Four bevel gear trains of the kind in question present,
over two bevel gear trains, the advantage of distributing
over both diametrically opposite contact faces of each
gear, and not just over a single contact face of this gear,
the tangential forces applied to said gear, which practi-
cally doubles the power transmitted for given diameters
of the gears and so for a given transverse dimension of
the train and of the bulb which contains it, if such is the
case.

In order to provide, in these four gear trains, a proper
balance between the torques transmitted respectively
between one of the first two gears (generally the first
one) and the two gears with which this gear is engaged,
it has been proposed mounting said gear so that it re-
mains slightly floating.

In known embodiments, the floating in question of 4,
the gear considered is provided not only transversely
but also axially:

transverse freedom is obtained by doing away with
any guide bearing in the vicinity of said gear, the driv-
ing or driven tail shaft integral with this gear being 45
connected to another tail shaft, itself transversely
guided in appropriate bearings, by a coupling device
allowing certain relative angular and/or transverse
movements between the two tail shafts coupled
thereby,

axial freedom is obtained by forming the coupling
device in question so that it makes possible relative axial
movements of the two tail shafts coupled thereby.

This coupling device is for example formed by means
of splines cooperating mutually with a small play.

With such an assembly it has been discovered that,
during operation, the “floating” gear is subjected, by
the two gears with which it is engaged, to forces of
varying intensity which result in slight axial movements
of this floating gear.

The apex of the primitive cone of the “floating” gear
then moves away to a greater or lesser degree from the
axis common to the primitive cones of the other two
gears considered: this deviation is prejudicial to the
efficiency of the transmission and is a source of wear
and noise, a drawback which is all the more serious the
higher the powers transmitted and the higher the rota-
tional speeds involved.
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To remedy this drawback, in accordance with the
invention, said apex of the primitive cone of the “float-
ing” gear is permanently maintained on said axis com-
mon to the other two gears.

To this end, the “floating” gear 1s pivotably mounted
about its axis X, but without freedom for axial move-
ment, on a rigid body itself pivotably mounted about the
common axis Y, perpendicular to X, of the two gears
with which this gear is engaged, with freedom for axial
movement along this axis Y.

In preferred embodiments, recourse i1s had further-
more to one and/or the other of the following arrange-
ments:

the floating gear is the first gear of the train, i.e. the
one integral with the driving shaft,

the rigid body is in the general form of a swivel pin
with axis X extended at one of its ends by a bearing with
axis Y and first means are provided for pivotably
mounting the floating gear on the swivel pin while
securing it axially with respect to this swivel pin, and
second means are provided for pivotably mounting the
bearing with respect to the axis Y, with freedom for
axial movement with respect thereto,

in a train according to the preceding paragraph, the
first means are formed by ball thrust bearings,

in a train according to at least the paragraph which
precedes the preceding one, the second means are
formed by a shaft axially extending the driven shaft
inside the train, and possibly integral with this driven
shaft, |

the rigid body is in the general form of a stirrup com-
prising a cylindrical central housing with axis X and
two lugs themselves hollowed out to form two other
cylindrical housings with axis Y, and means are pro-
vided for pivotably mounted the floating gear in the
central housing, while securing it axially with respect to
this housing and for pivotably mounting in their two
other housings, with freedom for axial movement, the
two gears with which this floating gear is engaged.

The invention comprises, apart from these principal
arrangements, certain other arrangements which are
preferably used at the same time and which will be more
explicitly discussed hereafter. | |

In what follows a preferred embodiment of the inven-
tion will be described with reference to the accompany-
ing drawings, in a way which is of course in no wise
limiting. -'

FIG. 1 of these drawings shows very schematically a
boat equipped with a marine propeller capable of being
driven from an engine through a gear train constructed
in accordance with the invention.

FIG. 2 shows such a train. .

In a way known per se, the train in question com-
prises:

a driving shaft 1 with vertical or substantially vertical
axis X integral with a first bevel gear 2 with axis X,

a second bevel gear 3 with substantially horizontal
axis Y perpendicular to axis X, engaging with gear 2 and
coupled to a driven shaft 4,

a third bevel gear 5 loosely mounted about axis Y,
meshing like gear 3 with gear 2, but in an area diametni-
cally opposite the teeth of this gear 2,

and a fourth gear 6 loosely mounted about an axis
substantially merging with axis X, meshing simulta-
neously with the two gears 3 and 3.

The driving shaft 1, and so the first gear 2 with which
it is integral, are mounted slightly floating in the direc-
tions perpendicular to axis X, so as to provide automatic
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and flexible balancing between the two torques trans-
ferred respectively from gear 2 to the two gears 3 and 5
with which it is engaged, i.e. in short between the two
driving torque portions transferred to the driven shaft
respectively directly because of the direct meshing be-
tween the two gears 2 and 3 and indirectly because of
the meshing of gear 2 with loose gear 5, which transfers
the torques which it receives to gear 3 through gear 6.
- To obtain such a “floating” mounting, said shaft 1 is
guided by no bearing or plummer block, but is simply
connected at the top by means of a splined coupling 7 to
a drive shaft 8, itself guided transversely in any way
desirable with respect to the casing of the train, which
1s in the general form of a bulb 9, suspended by a rigid
strut 10 from the hull 11 of a boat. . : |

‘The shafts of gears 3, S and 6 are guided transversely
and secured axially with respect to bulb 9 by means of
bearings 12, 13, 14 and axial thrust bearings 15, 16, 17
and 18.

- The driven shaft 4, with substantially horizontal axis
Y, 1s here that of a marine propeller 19 (FIG. 1).

The above mounting allows relatively high powers to
be transmitted from the driving shaft 1 to the driven
shaft 4, these powers being of the order of twice as high,
for given gear diameters, as in he absence of the two
loose gears S and 6. | -

At all times, in fact, the position of the floating gear 2
1s automatically adjusted between the two gears 3 dand 5
which 1t drives so that the two torques transferred re-
spectively to these two latter are substantially identical,
each of the sets of teeth of gears 3 and 5 tending to move
away from that of gear 2 engaged therewith with a
force which is all the higher the higher the torque trans-
mitted between these two engaged sets of teeth.
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the position of the driving gear 2 between the two gears
3 and § from causing axial movements of this gear 2
likely to place the apex of its primitive cone outside the
axis Y of the two gears 3 and 5 and so of their primitive
cones, which would be the source of troublesome con-
sequences (wear, noise, loss of efficiency . . . ), there is
provided in accordance with the invention a rigid body
or structure 20 pivotably mounted about said axis Y,
with freedom to move axially along this axis, and gear 2
1s mounted so that it is itself free to move angularly
about its axis X with respect to this body but so that it
is coupled axially with respect to this latter.

In the preferred embodiment illustrated, body 20
comprises an elongate swivel pin 201 with the axis X and
a bearing 20; with axis Y extending downwardly this
swivel pin 20;.

Moreover, the shaft 1-gear 2 assembly has passing
therethrough said swivel pin 201 and is mounted on this
latter or rather supports this latter through ball thrust
bearings 21, 22 and a shaft 23 integral with gear 3 and
extending axially shaft 4 inside the train passes joint-
ingly through bearing 20;, gear 5 being pivotably
mounted, through a ball bearing 24, on an extension of
this shaft 23 situated, with respect to said bearing 20;,
on the side opposite gear 3.

Therefore, body 20 permanently absorbs all the axial
thrusts likely to be exerted on the floating gear 2 by the
reactions of the sets of teeth and the apex of the primi-
tive cone of this gear 2 remains constantly placed on the
axis Y of the two gears 3 and 5 with which it is engaed,
while being able to move slightly along its axis Y.

The axial components of the movements ensuring
automatic balancing between the torques transferred
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from gear 2 are therefore totally suppressed, which
suppresses by this very fact the principal source of
drawbacks of the previously-known constructions.

Body 20 may be considered as a relatively “floating”
assembly, exactly for the same reason as the shaft 1-gear
2 assembly, said body being free to move parallel to axis
Y and angularly about this axis: these two types of
movement are the only ones possible and the maximum
amplitude of each of them is relatively small.

Following which and whatever the embodiment
adopted, there 1s finally provided a bevel gear power
transmitting gear train whose construction, operation
and advantages follow sufficiently from what has gone
before.

-As 1s evident, and as it follows moreover already
from what has gone before, the invention is in no wise
limited to those of its embodiments and modes of appli-
cation which have been more specially considered; it
embraces, on the contrary, all variations thereof.

In particular, the rigid body mounted so as to pivot
about axis Y and being able to move parallel to this axis,
on which body the floating gear is exclusively pivotably
mounted, could be of a type “external” to the train
rather than of the ”inner” type as described above: this
body would then be in the form of a stirrup with two
lugs whose central section would comprise a central
housing with axis X adapted to pivotably receive shaft
1 without axial freedom and whose two lugs would
comprise respectively two lateral housings with axis Y
adapted to surround jointingly with axial freedom, the
first one, a portion of the driven shaft 4 and the second,
an external extension of shaft 23 coupled to shaft 4 and
coaxial therewith. |

Similarly, the floating gear could be, not the driving
gear 2 with substantially vertical axis, but the driven
gear 3 with substantially horizontal axis: in this case, it
would of course be this latter which would be pivotably
mounted without axial freedom on a rigid body, itself
pivotably mounted with axial freedom about the sub-
stantially vertical axis then truly common to the two
gears 2 and 6.

I claim:

1. Bevel gear power transmitting gear train compris-
ing a first bevel gear coupled to a driving shaft, a second
bevel gear coupled to a driven shaft with axis perpen-
dicular to that of the driving shaft and engaging with

~ the first one, a third loose bevel gear coaxial with the
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second one and engaging with the first one and a fourth
loose bevel gear coaxial with the first one and engaging
with the second and with the third, one of the first two
gears being mounted slightly “floating”, characterized
in that the “floating” gear (2) is pivotably mounted for
rotation about its axis X, but without freedom for axial
movement, on a rigid body (20) itself pivotably
mounted about the common axis Y, perpendicular to X,
of the two gears (3, 5) with which the floating gear (2)
1s in engagement, with freedom for axial movement
along this axis Y.

2. The train as claimed in claim 1, characterized in
that the floating gear (2) is the first gear of the train, said
floating gear (2) being operatively associated with said
driving shaft (1).

3. The train as clatmed 1n claims 1 or 2 characterized
in that the rigid body (20) is in the general form of a
swivel pin (20;) with axis X extended at one of its ends
by a bearing (20;) with axis Y and in that there are
provided first means for pivotably mounting the float-
ing gear (2) on the swivel pin (20;) for rotation about
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said axis X, while securing it against axial movement
with respect to this swivel pin, and second means for
pivotably mounting the bearing (202) with respect to

6

4. The train as claimed in claim 3, characterized in
that the first means are ball thrust bearings (21, 22).

5. The train as claimed in claim 3, characterized in
that the second means are formed by a shaft (23) axially

axis Y, with freedom to move axially with respect 5 extending the driven shaft (4) inside the train.

thereto.
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